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Improved Methods of House-Drainage 



Mr. President and Gentlemen of the Architectural 
League : — 

Your committee has honored me with an invitation to prepare a 
paper for this meeting, and has left me entirely free to select some 
topic from the wide and .constantly growing field of sanitary en- 
gineering. The sanitation of houses, school hygiene, hospital con. 
struction, rain-baths, domestic gas-lighting, the sanitary features of 
the lavino- out of cities, water-supply, fire-prevention and fire-ex- 

nction, the safety in theatres and halls of amusement, — these wen- 
some of the numerous subjects which occurred to me as being of in- 
terest to the members of the Architectural League. 

After thinking the matter over for some time, I concluded that 
it would be better to select a subject in which I have been most 
actively engaged in the past years. Accordingly, I decided to speak 
to you on "Improved Methods of House-Drainage," although I was 
well aware of the fact that I could not attempt to treat the matter 
from any novel point of view. For while the subject is of para- 
mount importance, and one in which every architect takes an in- 
terest, it has been quite frequently discussed, and there are numerous 
books, pamphlets, essays and lectures which go into the matter very 

fully. 

I can, therefore, assure you that it is with the utmost diffidence that 

I come before you to-night to give a brief address on what many of 

you will doubtless consider a dry and uninteresting subject. 
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Another improvement relates to plumbing and drainage specifica- 
tions. While formerly plumbing specifications were somewhat 
ir finite and too general in character, with the inevitable result 
that estimates for the work ran widely apart, it is now universally 
recognized that plumbing is a question of vital importance in build- 
in^ construction, and much more care is exhibited in the prepara- 
tion of the specification. Other things being equal, it is self-evident 
that the more thoroughly detailed and accurate the specifications 

are which does not necessarily mean elaborate — the closer will 

the bids for the work run, and the more will the finished work 
conform to the expectations of tlje architect or his client. In this 
connection, permit me to state that the too general use of the printed 
blank plumbing specifications of the Building Department for con- 
tract work is not, in my judgment, to be approved. Such blank 
forms may be exceedingly convenient and labor-saving for tbe in- 
spectors of the Department, but for all, except the smallest houses 
or tenement buildings or simple warehouses, they are not sufficiently 
detailed. A contract for a large job should be based on a separate 
type-written or printed specification. Too much care cannot be 
bestowed upon the specification. It is my experience, and doubt- 
less it is yours, that the number of extras in the final plumbing 
bills is inversely in proportion to the completeness of the specifica- 
tion. I refer here, of course, only to the extras which the architect 
finds himself compelled to order, owing to omissions in the original 
specifications, and I do not include those sometimes (mite numerous 
extras, which owners or building-committees require. 

Now let me turn to the question of materials. Here, too, we 
cannot fail to find numerous and important improvements. For- 
merly the house-drain inside the building consisted of earthenwai 
iii pes. The soil-pipes were run of lead pipe, with hand-made seams. 
You are I trust, sufficiently aware of the objections to such materials. 
Happily, they have gone out of use. The first improvement con- 
sisted in using iron pipes for drains and soil-pipes. For many years 
it was customary to use the so-called light or standard plumber's 
soil-pipe. When the testing of drains by the water-test began, the 
objections to these pipes at once became apparent, it being a most 
difficult matter to caulk joints in light pipes so as to be permanently 
air and water tight. Hence, it came about that, at least in the ease 
of the better class of buildings, extra-heavy cast-iron pipes were 
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Bower-Barff process, or finally, galvanized pipes were used, partic- 
ularly for vent lines. You will readily understand my surprise, to 
find at the present time, buildings in which plain wrought-iron pipes 
are used for purposes of house-drainage, the pipes not being in any 
way protected against corrosion. The mistake — for a mistake it 
is — can be explained only by the fact that the Building Department 
requires cast-iron pipe to be plain and uncoated, but wrought-iron 
piping should, in my judgment, always have some protecting coating 

against rust. 

Other improvements, relating to materials, consist in the more 

extensive use of drawn-lead traps, and of brass traps, in place of 

cast-lead pipes, or of lead traps with hand-made seams. I must, 

however, sound a note of warning against the use of certain brass 

traps with cast partitions, which are often found to have sand-holes, 

and are then, of course, only a delusion and afford no protection 

against sewer-air. The use of very light brass tubing, for exposed 

waste or vent pipes, should be guarded against, as also the use of 

liaht brass traps, or of traps with rough inside surfaces. Finally, 

the brass pipe should be of iron -pipe size, i e., full bore, and not 

restricted in diameter. 

I pass on now to the consideration of important recent improve- 
ments regarding the sizes of pipes used for drainage purposes and the 
manner of laying the drains. Of the old brick drains of large size, 
square in shape and ill-adapted to the removal of household wastes, 
it is not necessary for me to speak, as thuy belong to a former 
veneration, although they are occasionally, even now, unearthed in 
The overhauling of older mansions. Up to within a recent period, it 
was the custom to use for house-drains, round pipes which were much 
too lartre in diameter to perform their function in a proper manner. 
Even the smallest house had a six-inch drain ; larger buildings had 
nine, ten and even twelve inch pipes. There is no advantage, and 
there are considerable disadvantages, in using pipes of too large 
bore. The old-fashioned absurd ideas regarding the necessity for 
large pipes are now abandoned. The use of small drains is a dis- 
tinctive achievement of modern sanitary drainage. It is usual, at 
present, to use a four-inch pipe for the smaller houses. An average- 
sized four-story dwelling can be efficiently sewered by a five-inch 
drain, and a six-inch sewer is sufficiently large for a mansion. Ex- 
tensive buildings, such as institutions, office-buildings, etc., may 
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larger size for steep roofs. It is not stated for what rate of rainfall 
the rule is applicable. Speaking generally, heavy rainfalls are much 
raore frequent in our climate than in Germany, so that I should 
advise increasing, where this rule is followed, the diameter obtained, 
somewhat, to provide for efficient roof-drainage in case of very heavy 
sudden showers. This question of determining the size of conductor- 
pipes is one that constantly occurs to architects and sanitary engi- 
neers, and it is to be hoped that experiments may be undertaken 
tending to the solution of the problem from a practical point-of-view. 
This brings me to another question, viz: The manner of laying 
drains. Whereas formerly drains were buried in the ground, and 
thus became entirely inaccessible, it is now much preferred to carry 
the main drain of a house in plain sight, above the cellar-floor, 
either suspended from the ceiling, or fastened along the cellar wall. 
Until quite recently it was the rule, where the drain was unavoidably 
laid beneath the cellar floor, in order to drain fixtures on this level, 
to place the pipe in a trench formed of brick walls with a concrete 
bottom, and covered with an iron cover. The drain was thus kept 
accessible in its entire length. A few architects and some engi- 
neers still favor this method of construction. In my judgment, it 
is more preferable, after the underground drains have been thoroughly 
tested and made watertight, to bed the same in the concrete, and to 
rely for access upon a number of suitably-placed and suitably-ar- 
ranged cleaning hand-holes, made accessible by brick man-holes, with 
iron covers. Underground trenches, as usually built, are too liable 
to become rat runs, to accumulate dampness and dirt, and to con- 
stitute harboring places for vermin. Such inspection and cleaning 
hand-holes are very desirable in a drainage system, and they should 
be abundantly provided even where the pipe is carried above the 
floor, in order to avoid the cutting of pipes, a habit only too common 
with thoughtless mechanics in case of a stoppage in the pipes. 

Let us now give brief consideration to a further point, in which 
house-drainage has been greatly improved. Some years ago plans 
for the drainage of houses were submitted to me, in which the water- 
closet pipes or soil-pipes were kept separate and distinct from bath, 
lavatory and sink wastes. This double system, as you will readily 
comprehend, rendered the drainage system much more complicated 
and vastly more expensive without any corresponding advantage. 
This mistake, doubtless, arose from following too closely the 
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prevailing English practice as described in the English text-books 
on plumbing. In the absence of any practical American books on 
house-drainage and plumbing, architects had to rely largely, ten and 
more years ago, on the study of English works on drainage. It is 
not necessary, nor even desirable, to do this nowadays, as there are 
available several good books on the subjects by American authors, 
which clearly describe the American practice. Other features of the 
English practice of draining houses, which are equally inapplicable 
here on account of differences in the climatic conditions, are the 
placing of the soil-pipes on the outside of the house, and the running 
of the smaller wastes, such as bath and basin wastes over outsidi 
gullies. 

A further curioi mistake, which I have encountered in plumbing 
plans, is the requirement that in caseof bath-rooms with, water-closet 

locate] vertically over each other on succeeding floors, there -liould 
be a separate line of soil-pipe for the bath-room of each llnor, thus 
entailing a needless complication, a multiplication of soil-pipe stack 
1 a greatly increased cost of the plumbing. The i ksu tly opposite 
principles are followed to-day : the work is simplified as much as 
possible; plumbing fixtures in houses, planned by ehitects, are 
gron 1 together, 1 th< drainage is concentrated, as fai ;is pnu 
ticabl line of pipe, thus securing an abundantl) flushed 

line, and economy in construction. 

Not very long ago, the pipes | taining to the drainage fstem of 
a house, were universally put out of sight and the fixtures con I 

by ex] ut u d/met-work. Drains wen placed under 

the cellar floor and rende d in hie oil-pi pea were huili ini 

the nd vent pip< Ided in pla I partitions, sup- 

ply-pip^ run undei hard wood or tiled j In < , I .- 

&< of the pipi iohod; new \vh< to look for (hem, Mooi 

wer( D| the pi ing cut f rich wall-ih deeti ed 

in 1 el Afifa the pip< ■ hie of the 

i work is the ure o dl pipi , Architect? and ownei 

h • vv become ac* to (his improvement ; tl an mam 

wire i tlie new ar I'. . [\ I nd i ol tin 

house plans, it i hl< p «. J out aid* 
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What a great contrast with the builders' method of the past of box- 
ing everything up, — pipes, fixtures and all ! 

Just a few words on the so-called open arrangement of fixtures. 
A decided improvement in the character of workmanship has been 
brought about by the improved method of keeping plucnbing-fixtur< 
exposed to view. The advantages from the point-of-view of main- 
tenance of cleanliness and ease of inspection are too apparent to 
need further discussion. I wish to dwell, however, for a moment, 
upon one point which seems to be less well understood. In conversa- 
tion not long ago with one of our busiest architects, he remarked that 
the open arrangement of plumbing-fixtures entailed a largely-in- 
creased labor on the part of servants and, therefore, was not looked 
upon with favor by householders. This is, without doubt, true of 
exposed nickel-plated piping. It must not be overlooked, however, 
that nickel-plated work and exposed work are not one and the same 
thing. You can have one without the other. From a sanitary 
point-of-view, a job may be equally well, and equally safely done if 
constructed of lead and afterwards merely painted or bronzed. 
Where more elaborate or expensive work is desired, the piping may 
be electro-copper bronzed or finished in oxydized silver, which do 
not require the constant polishing which nickel finish needs to keep it 
bright- 

Whereas in former years plumbing-fixtures were scattered all over 
the house, necessitating a complex system of plumbing-pipes, and 
often endangering the health of the occupants by ill-contrived 
and defective fixtures placed in the bedrooms, the modern practice 
of architects, and one which cannot be too highly praised, is to con- 
fine plumbing work to the bath-room, to the kitchen, pantry and laun- 
dry. The necessary fixtures are placed, as far as the house-plan 
permits, in vertical groups, and all appliances, and the water-closet 
and slop-sinks in particular, are placed in well-lighted and well- 
ventilated apartments. 

There is one mistake, however, which is still frequently committed, 
to which I beg permission to draw your attention. The mistake to 
which I allude is the placing of the water-closet in the same room 
where the bath-tub or the wash-basin are located. This is objection- 
able on aesthetic as well as on practical grounds. It is particularly 
so in the case of the smaller houses, and in apartment-houses, with 
only one bath-room, In more elaborate houses of rich people, where 
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there are several bath-rooms, the separation of the water-closet is not 
so necessary for practical reasons, but I think that a bath-room with 
a water-closet can, in all cases, be made much more inviting by 
contriving an ornamental screen, or a low partition separating the 
water-closet from the other fixtures. The partition may be lined 
with marble or tiling and its upper part may be constructed of open 
fretwork. I have in mind several exquisitely-finished bath-rooms, 
designed by progressive architects, in which this division of the 
room was made a successful and greatly-appreciated feature. 

Much improvement is noticeable in the selection of suitable and 
sanitary plumbing appliances. 

The objectionable pan-closet is seldom encountered in modern 
plumbing-work, plunger-closets are out of date, valve-closets arc no 
longer fitted up, and improved water-closet troughs have taken the 
place of the former privy sink. Wooden laundry-tubs are no longer 
common, because better tubs of non-absorbent material may be 

obtained cheaply. 

As regards the most important sanitary fixture, namely, the 
water-closet, the number of apparatus of different make and construe, 
tion is legion. Practically, however, the choice lies between only 
a few approved types, viz : the ilushing-rim long hoppers, which are 
good but require a large quantity of flushing water, and the improved 
pedestal short hoppers ; the siphon and the siphon-jet closets; and 
finally, the so-called wash-down closets, having a vigorous and direr i 
Hush. You may notice that I do not include in this list the wash- 
out closets, because while I do not wish to condemn them too 

■verelv. I cannot bring myself to regard them wiili much favor. 
They have several objectionable feature-, which do Qui commend 
them to me as a perfectly sanitary fixture. They are, notwithstand- 
ing these facts, very popular at the present linn Popularity, how 

^er, is not always a iusi riterion of fitness, for the same thing mfl 
be said to have been the case witli the Jennin and the Zan< 
plunger-closets, with the llellyer or valve closet, ., all I which 

now out of date. 
Two points require ful attention, wh poi kin waft r • i 

arc used, 01 the floor-joint, which being on th< <le of ih 

water-eli t trap, tnusl he mad< Lght The other i the connection 

etn o the piping and the earthen wa i horns of the bowl. I 
the e made rigid, breakage oi t lie earthenwa i* the result ol 
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the slightest settlement of the floor. A flexible connection is, there- 
fore, much to be preferred and can now be obtained with many of the 
.types of closets named. 

The limits of this paper do not permit my discussing in detail the 
requirements of water-closets, and I must pass on to review briefly 
the other plumbing appliances of houses. 

Speaking of wash-basins, we may distinguish four principal types, 
viz: 1, tip-up basins; 2, chain-and-plug basins ; 3, open stand-pipe 
overflow basins ; and 4, secret waste-valve basins. 

lip-up basins are generally condemned, because in their usual 
form they have objectional features. If the receiver could only be 
arranged so that it would not become foul, or that it was readily 
accessible for cleaning, this type of basin would have many merits. 
It is, without doubt, very convenient in use, has no concealed over- 
flow, no chain and plug, is rapidly emptied and flushes its waste- 
pipe and trap well at each discharge. 

The objections to the second type, the common chain-and-plug 
basin, are too well known to need further comment- It is proper 
however, to state that there have recently been put upon the market 
some modified forms of this type, which I consider great improve- 
ments upon the ordinary type. One is a siphon-basin, which empties 
rapidly, and flushes its overflow at each discharge. The overflow 
channel is so shaped that when the plug is inserted in the bottom of 
the bowl and the same filled with water, the overflow is trapped. 
In oflice-buildings and in hotels, where a stand-pipe-overflow basin 
or a bowl with waste- valve is too expensive and too complicated for 
general use, the siphon form of basin has much to recommend it. 
The other improved form is a chain-and-plug bowl in which the 
waste outlet has been greatly enlarged, and which has the usually 
hidden overflow channel made much shorter and accessible by means 
of a removable strainer. 

The third type of basin has an open stand-pipe overflow, and 
there are numerous modifications of the device for raising the stand- 
pipe. From a sanitary point-of-view this type has, undoubtedly, the 
greatest n it of all forms, still my experience has been that the 
general public is hardly sufficiently educated in sanitary matters to 
appreciate its merits. By many this form of basin is utterly con- 
demned on account of its odd shape and appearance. The favorite 
form of basin is just the one which has the most objections from th 
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hygienic standpoint, namely, the bowl with secret waete-valve. To 
discuss its objectionable features in detail would lead us too far. 

Re»ardin«" that valuable fixture for personal « leantiness, tin- tub 
or bath-tub, with ite irious modified form.- ach as th< foot-tub, the 
sitz-bath, the hi] >ath, the bidet, etc., I would state that tubs of 

wood lined with copper are less used than fori rfy in private house>, 
probably because they always require BOl sort of W00i I <as- 

ing, and also because the) lose their bright appearand in use. En- 
amelled iron tubs, standing free from the 11 and raised from ill 
floor, constitute a satisfactory sanitary fixture which is onh m- 

passed by the beautiful all-porcelain I b-tul Both kinds of tul 

are I v obtainable with a gli »11 rim, thus doing ;iwa< entirel 

with all woodwork. 1 ought, perhaps I > mention in ibis connection, 
that a I improvement in the manufacture of A.merican earthei 
VN ,; . n ntl) taken plaet md thai if is now fur the firsl time 

possible to obi poi Lain bath-tubs c in this i iinti fn n 

ard to the appliani at for hoMin. h q the bath-tub and 

emptying tb anie, much of what i said of wash-bash applh 
In In this j r I may ap] to you oid-fa ioned, when 

I state thai m\ d led ] ence r an open stand-pipe ovei 

I in public i) is, p bathe in .ml I 

} u)i o <Ji d \ 1m* i ub bath 

li ii which i it 1 v superior from 

anita ! man mical advanLu i. 

inks and ) ii s variety 

riu lent From Lh< tnita poin 

I hi Ay remark lhal flushing . nii« m 

in tin in thai of iral in 

a slop-sinl h 

II i ui| I in* 
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forgotten or neglected and are not to be recommended. I must 
content myself with a mere allusion to the subject. 

Of urinals, it is only necessary to mention that in private houses 
their use is not to be encouraged, as the fixture is very difficult to 
keep clean. In offices and in public buildings, such as hotels, rail- 
road stations, court-houses, etc., the fixture is a necessity, and great 
attention is required not only in the fittting-up, but in its maintenance. 
The projecting lip of porcelain urinals seem9 to me to be of doubtful 
advantage. One point in the fitting-up of the fixture is worthy of 
mention : the bowls are generally set up too high from the floor-slab. 
I find it is better to set them at a height not exceeding twentv-two 
inches from top of lip to floor-line, instead of twenty-four to twenty- 
six inches, as is customary. The tloor-slal. is thereby kept moi 
readily free from drippings. 

En fitting-up plumbing-fixtures, the chief aim should always be the 
avoidance of woodwork at and around them. All fixtures should 
stand free from the walls and be acc< ible on all sides. Even the 
seats of water-closets are now attached directly to the bowl, 
the closet thus stands absolutely free and detached from the wall 
and the entire fixture can l»e reached for cleaning and for repair 
In one respect, however, modern plumbing-fixtures are open to con 
siderable improvement : I refer to the undesirable noisiness accom- 
panying the flush and the discharge of the fixtures. This problen 
as experience teaches, is not easily solved. 

The time at my disposal permits on! i brief allusion to the 
testing of plumbing work. All work should b* i ed before accept- 
ance, as knowledge of the safety of the plumbing work can only be 
obtained in this way. 1 regret to say that I have found only very 
few mechanics doing plumbing who apply to their work anv test, 
except where this is specially insisted upon by the architect or the 
engineer. To my mind, it is one of the most important duties which 
architects owe to their clients, to see to it that all work is tested. 
For new work we have the water test and the air-pressure test. 
This should include not merely the main horizontal lines and the 
vertical stacks, but likewise all the branches, and (lie brass-ferrule 
joints. The finished work should be tested by the peppermint or 
by the smoke test, which help to show imperfections in the joints of 
nickel-plated piping and at the fioor-joints. In the inspection of old 
work, the water t t, which is the best test, cannot, for obviou 
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reasons, be applied, and here the smoke test, or the test with oil-of- 
peppermint, intelligently applied, give valuable indications as to the 

condition of the work. 

A great step forward would be made and plumbing-work vastly 
simplified, by abolishing, or at least, modifying, the trap-vent system. 
There are at present two quite different methods of arranging the 
system of trapping the fixtures in a building. In the one system, 
which is in accordance with the majority of plumbing regulations, 
and is the one at present enforced in New York City, all traps must 
be back-aired or vented. We thus obtain a duplicate system of pipe- 
lines, the work is complicated, more expensive and may become 
more unsafe, on account of the greater number of pipe joints and 
the possibility of "by-passes." The other system — the one-pipe 
system, as we'may call it — is distinguished by its greater simplicity, 
economy and, as I maintain, by its greater safety. This method sub- 
stitutes non-siphoning traps or anti-siphon trap attachments for the 
cumbersome method of back-airing. In this system, all main soil and 
waste lines must be quite as fully ventilated by extending them the 
full size up to the roof as in the usual method. All fixtures are 
located directly at the lines carried up to the roof, or within a very 
few feet of the same. Siphonage of the traps is impossible under 
the ordinary conditions, quite as much so as in the back-airing 
system. You will find the majorii v of plumbers opposed to the new 
System : for while it simplifies the work, it reduces the amount of 
piping used and thereby the cost of the work. There is also much 
prejudice against the proposition, many plumbers seeming to fear 
that by putting themselves openly on record as in favor of it, they 
would by others be considered as not quite up to date in plumbing 
matters. The fact remains undisputed — and 1 have demonstrated 
it in many cases in my practi —that the new method is, at least, 
quite as safe as the old one. 1 venture to predict that in a very few 
ars plumbing laws will be so modified as to leave it optional with 
the owner or architect of a building which method lie will adopt. 

This leads me to say a few words in regard to plumbing rules and 
recnilatkn in particular of those in fore in Xew York City. 
Further advancement in plumbing requires the revision and improve- 
ment of the plumbing laws of the Building Department. Far l)e it 
from me l tj underrate tli 1 whirb the pre >t rules have accoii 

plished in the p;i-r Our- >wever, an ag«- in which we ean 
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at any time afford to stand still. Constant progress is made in every 
department of construction and the researches of the practical 
sciences are everywhere utilized and embodied in actual practice. 
Let us hope to see soon a revision of our plumbing laws. Be it 
remembered that the plumbing rules of our metropolis are being 
largely copied by other cities* We cannot afford to fall behind in 
this matter. Our present rules are too indefinite in many details ; 
they are much too arbitrary in others. Take, for instance, the 
question of sizes of drain-pipes, of soil-pipes, of vent-pipes, the diam- 
eter of traps, etc. There is certainly now sufficient practical expe- 
rience available to lav down more definite rules as to sizes. The rules 
should also in the future prohibit fixtures which sanitary science has 
long ago recognized as being absolutely bad. Pan-closets, wooden 
sinks and wooden wash-tubs should be discarded, and privy sinks 
should no longer be tolerated. 

Before leaving the subject of interior drainage, I wish to consider 
for just a moment the prevailing practice of doing plumbing work. 
It is without doubt feasible to have plumbing work done by day's 
work by a contractor of known integrity, at a certain agreed com- 
mission or profit on the net cost of labor and material, without 
thereby unduly increasing the cost of the work. Still, as a rule, the 
owner prefers to make a contract for a lump sum or stated figure. 
In that case, the recent practice, particularly in the case of high 
office-buildings, of putting the plumbing — and for that matter the 
heating and power plant, the electric work and the elevator ma- 
chinery — in the builder's general contract, for a consideration which 
usually amounts to much more than the fee of experts who would plan 
and superintend theworkin the owner's interest, cannot be commended. 
There is not, to my mind, a single feature of merit in it, and there 
are, on the other hand, good reasons why these branches, which 
comprise the domestic engineering work of buildings, should he kept 
separate and under the direct control of the architect or the mechani- 
cal, electrical or sanitary engineering expert who may be associated 

with him. 

In conclusion, let me say a few words about the outside drainage 
and final disposal of the sewage, particularly of country houses, not 
within reach of sewers. These are questions which rarely concern 
the architect directly, but about which it is nevertheless useful for 
him to keep informed. 
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3. Discharge the liquid sewage once or twice a day, by means of 
an automatic siphon, into an outlet pipe, leading to the sewage field. 

4. Distribute the sewage by means of a main conduit with 
laterals, into a system of absorption drain-tiles, laid with open 
joints, in trenches twelve inches deep, covered up with earth, 

I will not describe the details of the system. I wish to warn you, 
however, against having such work done by contract. Frequently 
have I been asked by clients and by architects, to undertake sewage- 
disposal contracts, but I have always declined to do so. I know 
that others undertake such contracts, but the results are seldom 
entirely satisfactory. Often the mistake is made of laying an insuffi 
cient number of absorption tiles ; with the result that after a s; on' 
work the field becomes overcharged with sewage. I also find ^rwap- 
iisposal systems laid out by others ^ivine- trouble because the tile 
ire laid with too steep a grade, in which case it invariably happen 
that the bulk of the sewage runs to the lowest end of the field, 
where it often breaks out on the surface. In other instances, ;ain, 
1 find the distributing tiles laid two. three and sometimes □ four 
feet below the ground surface. This mistake arises from a lack of 
knowledge of the principles of the system, which require tl swagi 
to be discharged into the upper well-aer I layers of tb< oil, or th 
sub-surface, where the action of the bact< inverts the age and 

the particles of organic matter attaching to the earth into harmless 

elements. 

A bad layout of the distributing tiles invariably r in failun 

Sometimes the system proves unsucce ful from tie omi on of the 
first or intercepting chamber, in wl ase the I s b choked 

in a short time. Insufficient attention to the flush-tank i mother 
frequent reason why the method fails to givi tisfaction. Owner 
of country houses, after adopting this method of disposal, generally 
make the mistake of assuming that th< ame is automatic and hence 
needs, after completion, no further attention. The fart is that noth- 
ing is automatic in the system except the siphon for empty= th 
flush-tank, but every part of the system, including the siphon, needs 
attention and intelligent care and occasional cleaning. 

A regards the flush-tank, it may be either an open or a closed 
tank, the latter being preferable in all cases where the flush-tank 
must be placed near the house. The open tank, if at a distant 
from the house, is better, because it is more readily accessible and 
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easier to clean. The tank may be circular in shape or rise oblong. 
It is generally built of brickwork, lined with Portland cement. Col- 
onel Waring, who introduced this system from England, has sug- 
gested lining such open sewage-tanks with enamellcd-face brick, or | 
with marble. I agree with him that this is quite desirable on the 
around of greater cleanliness. But in my own practice, I have not 
been able to meet clients who were willing to incur the extra expense 
involved, and where I am associated with architects in such work, I 
find they prefer putting marble or slate or enamelled-face brick, 
where it will show to better advantage. 

There are a great many other things which I would like to bring 
before you if time permitted. In closing this paper, I thank you 
for your courteous attention, and trust that some of the points 
brought up may be new to you, though I fear that to such a pro- 
gressive body of architects I have but re-told an old story. 



